The conserved N-capping box in the hydrophobic core of glutathione S-transferase P1-1 is essential for refolding. Identification of a buried and conserved hydrogen bond important for protein stability.
The second domain of cytosolic glutathione S-transferases (GSTs) contains a strictly conserved N-capping box motif (Ser/Thr-Xaa-Xaa-Asp) at the beginning of alpha6-helix in the hydrophobic core of the molecule. Considering the specific function attributed to capping box residues in the helix nucleation, we decided to investigate, by site-directed mutagenesis, the role that this motif could have in the folding and stability of human GSTP1-1. Both capping box mutants, S150A and D153A, were significantly more thermolabile than wild-type GSTP1-1, indicating that the local destabilization of the alpha6-helix determined by a single capping residue mutation affects the overall stability of the protein. The results also show that, in addition to capping interactions, an important role in the stability of the final structure of the protein is played by a buried and conserved hydrogen bond formed between the side chain of Asp-153 and the amide NH of Ile-144 located in the long loop preceding alpha6-helix. Reactivation experiments in vitro indicate that the N-capping box is essential for refolding of the denatured protein at a physiological temperature. The results suggest that during folding this buried and conserved motif, making a definite set of native-like contacts, determines the formation of a specific folding nucleus that probably represents a transition state of the folding process.